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© Succinimide derivatives and their production. 
© A succinimide derivative of the formula: 



N-B-N N-R 



(in which R 4 is hydrogen or phenyl), a group of the formula: 

CO-R 5 (in which R B is adamantyl or furyl) or hydroxy(C 2 - 
C 4 )alkyl, and an acid addition salt thereof, which are useful as 
anti-anxiety drugs and/or anti-allergic drugs. 
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wherein A is straight or branched C 2 -C 8 alkylene or alkeny- 
lene. B is straight or branched C 3 -C s alkylene. D is straight or 
branched C r C 3 alkylene, E is straight or branched Cj-C 3 
alkylene, R 1 and R 2 are each hydrogen or C,-C 4 alkyl, or they 
may form a single bond and R 3 is a phenyl group optionally 
substituted with C,-C 4 alkyl, C,-C 4 alkoxy, halogen and or 
trif luoromethyl, a 2-pyridyl group optionally substituted with 
halogen, a 2-pyrimidyl group optionally substituted with 
halogen, a group of the formula: 



£L 



-CHR 



'■O 
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The present invention relates to novel succinimide 
derivatives and their production. More particularly, it 
relates to novel succinimide derivatives having an aroino- 
alkyl group at the N-position and their acid addition salts, 
and their production. 

The succinimide derivatives of this invention can 
be represented by the formula: 





^ 3 
-B-N N-R J 



(i) 



wherein A is straight or branched C 2 ~ C 6 alk Y lene or 
alkenylene, B is straight or branched C 3 ~C 5 alkylene, D is 
straight or branched C- 2 ~ C 2 alk Y lene f E is straight or 
branched C 2 ~C 3 alkylene, R 1 and R 2 are each hydrogen or 
C 1~ C 4 alkv1 ' or "they may form a single bond and R 3 is a 
phenyl group optionally substituted with C 1 ~C 4 alkyl, C 1 ~C 4 
alkoxy, halogen and/or trif luoromethyl, a 2-pyridyl group 
optionally substituted with halogen, a 2-pyrimidyl group 
optionally substituted with halogen, a group of the formula: 



-CHR' 



(in which R is hydrogen or phenyl) , a group of 



the formula: CO-R (in which R 5 is adamantyl or furyl) or 
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hydroxy (C 2 -C 4 ') alkyl. 

In the above significances, the term "straight or 
branched C 2 -Cg alkylene" is intended to mean ethylene, tri- 
methylene, tetramethylene , 2-methyltetramethylene , 1,4-di- 
me thy 1 tetramethylene, 2 , 3-dimethyltetramethylene , penta- 
methylene, hexamethylene, etc. The term "straight or 
branched C n -C, alkenylene" means propenylene, 2-butenylene ,: 
2-methyl-2-buteny lene , 1 , 4-dimethyl-2-butenyiene , 2 , 3-di- 
me thy 1-2-buteny lene , pentenylene, hexenylene, etc. The term 
"straight or branched C 3 ~C 5 alkylene" includes trimethylene, 
tetramethylene, methyltetramethylene , pentame thy lene, etc. 
-The term "straight or branched C^-C-j alkylene" includes 
ethylene, methylethylene , trimethylene , etc. The term 
"C 1 -C 4 alkyl" includes methyl, ethyl, propyl,, butyl, etc. 
The term "C^C^ alkoxy" includes methoxy, ethoxy, propoxy, 
butoxy, etc. The term "halogen" includes fluorine, chlorine 
or bromine. Examples of the term "hydroxy (C 2 ~C 4 ) alkyl" are 
2-hydroxyethyl , 3-hydroxypropyl , etc. 

Preferable compounds in the succinimide deriva- 
tives (I) are those wherein A is tetramethylene, 2-methyl- 
tetramethylene, 1 , 4-dimethyltetramethylene, 2 , 3-dimethyl- 
tetramethylene , 2-butenylene, 2-methyl-2-butenylene, 1,4- 
dimethyl-2-butenylene, 2 , 3-dimethyl-2-butenylene , B is 
trimethylene, tetramethylene, pentamethylene , D and E are 
each ethylene, R 1 and R 2 are each hydrogen, or they may form 
"a single bond, and R is a phenyl group optionally sub- 
stituted with methyl, methoxy, halogen or trif luoromethyl, a 
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2-pyridyl group optionally substituted with halogen, a 2- 
pyrimidyl group optionally substituted with halogen or a 
benzyl group. 

The succinimide derivatives (I) can form salts 
with acids such as inorgnanic acids (e.g. hydrochloric acid, 
hydrobromic acid, sulfuric acid, phosphoric acid) or organic 
acids (e.g. acetic acid, butyric acid, propionic acid, 
tartaric acid, citric acid, maleic acid, furaaric acid, 
methanesulf onic acid) . 

The succinimide derivatives (I) and their acid 
addition salts exhibit advantageous pharmaceutical 
properties such as anti-anxious activity and anti-allergic 
activity. They are thus useful for treatment of mammals in 
an anxious or allegric state. 

The succinimide derivatives (I) can be prepared, 
for instance, by the processes as shown in the following 
scheme: 
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wherein A, B, D, E, R , R and R are each as defined above, 
X and X 1 are, the same or different, each a leaving group 
such as halogen (e.g. chlorine, bromine, iodine) or sul- 
fonyloxy, especially alkanesulfonyloxy (e.g. methane- 
sulfonyloxy) or arylsulf onyloxy (e.g. p-toluenesulf onyloxy) 
and B' is straight or branched C^-C^ alkylene. 

The conversions in the above scheme will be 
hereinafter explained in details. 

Route A 

The succinimide derivative (I) is prepared by 
reacting the acid anhydride (II) with the reagent (III), 
preferably in an inert. organic solvent (e.g. pyridine, 
n-butanol, benzene, toluene, xylene) while re fluxing. 

Route B 

The succinimide derivative (I) is prepared by 
reacting the imide (IV) with the reagent (V) , preferably in 
an organic solvent (e.g. benzene, toluene, xylene, dimethyl- 
formamide, acetonitrile , n-butanol) in the existence of an 
acid binding agent at room temperature or while heating. 
The acid binding agent may be chosen from alkali metal or 
alkaline earth metal carbonates, bicarbonates and hydrides 
(e.g. potassium carbonate, sodium bicarbonate, sodium 
hydride) , organic tertiary amines (e.g. triethylamine, 
pyridine) , etc. 

Route C 

The succinimide derivative (I) is prepared by 
reacting the substituted imine (VI) with the reagent (VII) , 
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preferably in. an organic solvent (e.g. benzene, toluene, 
xylene, dimethylformamide , acetonitrile, n-butanol) in the 
existence of an acid binding agent at room temperature or 
while heating. Examples of the acid binding agent are 
alkali metal or alkaline earth metal carbonates ■, bi- 
carbonates and hydrides (e.g. potassium carbonate, sodium 
bicarbonate, sodium hydroxide) , organic tertiary amines 

(e.g. triethylamine , pyridine) , etc. 

The starting compounds (II), (III), (IV), (V), 

(VI) and (VII) used in the above reactions are known or can 

be derived from known compounds as shown in the foregoing 

scheme. 

The succinimide derivative (I) as obtained may be 
isolated from the reaction mixture in a per se conventional 
manner (e.g. distillation, crystallization, chromatography). 
Since the succinimide derivative (I) has basic nitrogen 
atoms and can form a salt with any acid, it is advantage- 
ously possible to make purification through a salt form. 

Some typical examples of the succinimide 
derivative (I) are listed below: 

N- [4-{ 4- (2-Pyrimidinyl) -l-piperazinyl\ butyl] cyclo- 
butane-1 , 2-dicarboximide; 

N- [3- 14- (2-Pyrimidinyl) -1-piperazinyl) propyl] - 
cyclobutane-1 , 2-dicarboximide; 

N- [4- { 4- (2-Pyrimidinyl) -1-piperazinyl] butyl] -4- 
cyclohexene-1 , 2-dicarboximide; 

N- [3-1 4- (2-Pyrimidinyl) -1-piperazinyl) propyl) -4- 
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cyclohexene-l,2-dicarboximide; 

N- 4- (2-Pyrimidinyl) -l-piperazinyl"ipentyl] - 
cyclohexane-1 , 2-dicarboximide ; 

N- [4-1 4- (2-pyrimidinyl) -1-piperazinyl} butyl ] - 
cyclohexane-1 , 2-dicarboximide; 

N- [3-t 4- (2-Pyrimidinyl) - 1-piperazinyl) propyl] - 
cyclohexane-1 , 2-dicarboximide; 

N- [4-14- (5-Fluoro-2-pyrimidinyl) -1-piperazinyl) - 
butyl] cyclohexane-1 , 2-dicarboximide; 

N- [3- \ 4- (5-Fluoro-2-pyrimidinyl) -1-piperazinyl] - 
-propyl] cyclohexane-1 , 2-dicarboximide ; 

N- [4-[4- (2-Pyridyl) -1-piperazinyl) butyl] cyclo- 
hexane-1 , 2-dicarboximide; 

N- [3-f 4- (2-Pyridyl) -1-piperazinyl} propyl] cyclo- 
hexane-1, 2— dicarboximide; 

N- [4- [4- (3-Chloro-2-pyridyl) -1-piperazinyl] butyl] - 
cyclohexane-1 , 2-dicarboximide ; 

N- [3-{ 4- (3-Chloro-2-pyridyl) -1-piperazinyl} - 
propyl] cyclohexane-1 , 2-dicarboximide ; 

N- [4- \4- (5-Chloro-2-pyridyl) -1-piperazinyl} butyl] - 
. cyclohexane-1 , 2-dicarboximide; 

N- [4- (4-Phenyl-l-piperazinyl) butyl] cyclohexane- 
1 , 2-dicarboximide ; 

N- [3- (4-Phenyl-l-piperazinyl) propyl] cyclohexane- 
1 , 2-dicarboximide ; 

N- [4-[4- (2-Methylphenyl) -1-piperazinyl} butyl] - 
cyclohexane-1 , 2-dicarboximide; 
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N- [4-£ 4- (2-Methoxyphenyl) -l-piperazinyl\ butyl] - 
cyclohexane-1, 2-dicarboximide; 

N- [4-^4- (2-Chlorophenyl) -1-piperazinyl} butyl] - 
cyclohexane-1 , 2-dicarboximide; 

N- [3-{4- (2--Chlorophenyl) -l-piperazinyl}propyl] - 
cyclohexane-1 , 2— dicarboximide; 

N- [4- {4- (3-Chlorophenyl) - 1-piperazinyl} butyl] - 
cyclohexane-1 , 2-dicarboximide; 

N- [3- {4- (3-Chlorophenyl) -l-piperazinyl}propyl] - 
cyclohexane-1 , 2-dicarboximide ; 

N — [ 4-^4- (3— Trif luoromethylphenyl) -l-piperazinyl| - 
butyl] cyclohexane-1 , 2-dicarboximide; 

N- [3- 1 4- (3-Trif luoromethylphenyl) -1-piperazinyl} - 
propyl] cyclohexane-1 , 2-dicarboximide ; 

N- [4- ^4- (4-methylphenyl) -1-piperazinyl Jbutyl] - 
cyclohexane-1 , 2-dicarboximide; 

N- [4- [4- (2-Pyrimidinyl) -1-homopiperazinyl"}- butyl] - 
m cyclohexane-1 , 2-dicarboximide; 

N- [4- {4- (2-Pyrimidinyl) -1- (2, 5-dimethylpipera- 
zinyl)} butyl] cyclohexane-1, 2-dicarboximide; 

N- [4- (4-Benzyl-l-piperazinyl) butyl] cyclohexane- 
1 , 2-dicarboximide; 

N- [4- (4-Diphenylmethyl-l-piperazinyl) butyl] cyclo- 
hexane-1 , 2-dicarboximide ; 

N- [4- (4-Adamantoyl-l-piperazinyl) butyl] cyclo- 
hexane-1 , 2-dicarboximide; 

N- [4- [ 4- (2-Furoyl) -1-piperazinyl] butyl] cyclo- 
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hexane-1 , 2-dicarboximide; 

N- [4-| 4- (2-Hydroxyethyl) -1-piperazinylj butyl] - 
cyclohexane-1 , 2-dicarboximide; 

N- [4-[4- (2-Pyrimidinyl) -l-piperazinyl}butyl] -1- 
cyclohexene-1 , 2-dicarboximide; 

N- [3- {4- (2-Pyrimidinyl) -l-piperazinyl}propyl] -1- 
cyclohexene-1, 2-dicarboximide; 

N- [4-[4- (2-Pyrimidinyl) -1-piperazinyl} butyl] -4- 
methyl-4-cyclohexene-l, 2-dicarboximide; 

N- [3- 1 4- (2-Pyrimidinyl) -1-piperazinyl Jpropyl] -4- 
methyl-4-cyclohexene-l , 2-dicarboximide; 

N- [4— 1 4— (2-Pyridyl) —1—piperazinyl} butyl] —4— methyl— 
. 4-cyclohexene-l, 2-dicarboximide; 

N- [4-j 4- (2-Pyrimidinyl) -l-piperazinyl]butyl] -4- 
methylcyclohexane-1 , 2-dicarboximide; 

N— [3- \A- (2-Pyrimidinyl) -l-piperazinyl}propyl] -4- 
• methylcyclohexane-1 , 2-dicarboximide; 

N- [4- j4- (5-Fluoro-2-pyrimidinyl) -1-piperazinyl}- 
butyl] -4 -methylcyclohexane-1 , 2-dicarboximide; 

N- [4-J 4- (2-Pyridyl) -1-piperazinyl} butyl] -4-methyl- 
cyclohexane-1 , 2-dicarboximide; 

N- [4- {4- (2-Pyrimidinyl) -1-piperazinyl] butyl] -3 , 6-. 
dimethyl-4-cyclohexene-l, 2-dicarboximide; 

N- [ 4-f 4- (2-Pyrimidinyl) -1-piperazinyl] butyl] -3 , 6- 
dimethy lcyclohexane-1 , 2-dicarboximide ; 

N- [4- J 4- (2-Pyrimidinyl) -1-piperazinyl) butyl] -4, 5- 
dimethy 1-4 -cyclohexene-1, 2-dicarboximide ; 
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N _[4_ J4- (2-Pyrimidinyl) -l-piperazinyl| butyl] -4,5- 
dimethy Icy clohexane-1 , 2-dicarboximide; 

N- [4- {4- (2-Pyrimidinyl) -l-piperazinyl| butyl] - 
1 , 2-dimethylcyclohexane-l , 2-dicarboximide; 

N-[3-{4- ( 2-P.yximidinyl) - 1-piperazinyl] propyl] -4,5- 
dimethy lcyclohexane-1 , 2-dicarboximide , etc . 

As stated above, the succinimide derivatives (I) 
and their acid addition salts exhibit an anti-anxious 
activity, which could be proved by the anti-conflict test as 
described in Geller and Seifter: Psychopharmacologia, 1, 482 
(1960) . 

Hungry male rats (Kitayama) of Wistar strain which 
were previously trained to take feed by levering were 
negatively reinforced by receiving an electric shock on 
levering. As the result, the rats fall into conflict and 
stopped to levering. When an anti-anxiety substance was 
administered to the rats, the rats reopened the levering 
despite of receiving the electric shock. Frequency of the 
levering under the electric shock was used for indication of 
the anti-conflict or anti-anxious activity of the test 
substance. The test substance was administered intra- 
peritoneally to the rats. Tests were carried out while the 
activity of the substance was the maximum. The known 
anti-anxiety drug "Diazepam" was used for the control. A 
dose of 3 mg/kg (i.p.) of N- [4-^4- (2— pyrimidinyl) -1- 
piperazinyl] butyl] cyclohexane-1 , 2-dicarboximide hydro- 
chloride (Compound A) had an approximately equal anti- 
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conflict or anti-anxiety activity to 1 mg/kg (i.p.) of 
Diazepam, and afforded no substantial influence on the 
general behavior. 

Further, the compound (A) did not show any signi- 
ficant effect at a dose of 100 mg/kg (per os) on hexo- 
barbital anesthesia which is an indication of depressing 
side effect such as sleepiness, while Diazepam reinforced 
the anesthesia significantly at a dose of 1 mg/kg (per os) . 
It was proved from these results that the compound (A) is 
selective antianxiety drug with less central nervous side 
effect . 

The succinimide derivatives (I) and their acid 
addition salts also exhibit an anti -allergic activity, which 
can be demonstrated according to the process as described in 
Z. Ovary: Progr. Allergy, 5_, 459 (1958). For instance, it 
was proved by the PCA test described therein that N-[4-(4- 
benzyi-l-piperadiny 1) butyl] cyclohexane-1 , 2-dicarboximide 
hydrochloride (Compound B) of the invention has a signi- 
ficant anti-allergic activity. 

For therapeutic administration, the compound (I) 
or the salt thereof may be used in the form of conventional 
pharmaceutical preparations suitable for oral administra- 
tion, for example, tablet, capsule, syrup, suspension, etc., 
or those suitable for parenteral administration, for 
example, solution, emulsion, suspension, etc. for injection, 
or suppository for rectal administration with or without a 
suitable carrier such as filler, binder or stabilizer. In 

BNSDOCID: <EP 0109562A1J_> 



- 12 - 

01.09562- 

case of the injection, there may be included in the above 
preparations pharmaceutically acceptable buffers, solu- 
bilizers, isotonizers, etc. 

While the dosage of the compound (I) may vary from 
and also depend upon the degree of the infection, age and 
weight of patient and dosage forms, the active compound can 
be, in general, administered to adult in an amount between 1 
mg and 500 mg, preferably 5 rag and 200 mg per day in single 
dose or divided doses. 

The present invention will be further illustrated 
in -detail by means of the following Reference Examples and. 
.Examples, which are not, however, intended to limit the 
scope of the invention. 

Reference Example 1 

A mixture of 2 , 3-dimethyl-l , 3-butadiene (10 g; 
0.122 mol) , maleic anhydride (11.9 g; 0.122 mol) and benzene 
(30 ml) was stirred at room temperature for 10 hours. 
Precipitates were removed by filtration, and the filtrate 
was evaporated under reduced pressure to give 4 , 5-dimethyl- 
4-cyclohexene-l , 2-dicarboxylic anhydride. M.P. , 73 - 74°C. 
Reference Example 2 

A mixture of 4 , 5-dimethyl-4-cyclohexene-l , 2- 
dicarboxylic- anhydride (10 g; 0.0555 mol) , platinum dioxide 
(150 mg) and tetrahydrof uran (100 ml) was hydrogenated at 
room temperature for 8 hours . Precipitates were removed by 
filtration, and the filtrate was evaporated under reduced 
pressure to give 4 , 5-dimethylcyclohexene-l , 2-dicarboxylic 
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anhydride. IR v^^ m (cm 1 ) : I860, 1760. 



max 



In the same manner as in Reference Example 1 or 2, 
there were obtained the following compounds: 

3 , 6-Dimethyl-4-cyclohexene-l , 2-dicarboxylic anhyd- 
ride , M.P., 43 - 45°C; 

3 , 6-Dirnethy lcyclohexane-1 , 2-dicarboxylic anhyd- 
ride, IR /j x b (cm -1 ): 1855, 1790. 

1 , 2-Dimethy 1-4-cyclohexene-l , 2-dicarboxylic anhyd- 
ride, M.P., 98 - 99°C; 

1 , 2-Dimethy lcyclohexane-1 , 2-dicarboxylic anhyd- 
ride, IR v max m (cm_1 ) : 1845, 1825, 1780. 
Reference Example 3 

A mixture of cis- 4-tetrahydrophthalimide (20 g; 

0.132 mol), 50 % water-containing 5 % palladium-carbon (2 g) 

and tetrahydrofuran (20 0 ml) was halogenated at room 

temperature for 8 hours . Precipitates were removed by 

filtration, and the filtrate was evaporated under reduced 

pressure to give cyclohexane-1 , 2-dicarboximide. IR v Film 

_, max 
(cm~ ): 1760, 1720, 1700. 

Reference Example 4 

A mixture of 1, 2-cyclohexanedicarboxylic anhydride 
"(3 g; 19.5 mmol) and 29 % aqueous ammonia (3.4 g) was heated 
and kept at an inner temperature of 180 - 190 °C for 2 hours 
to give cyclohexane-1 , 2-dicarboximide . M.P. 132 - 136°C. 

Reference Example 5 

To a solution of cyclohexane-1 , 2-dicarboximide (10 
g; 65.3 mmol) in anhydrous dimethyl formamide (50 ml), there 



BNSDOCID: <EP 0109562A1J_> 



- 14 - 



01 09562 



was added 60 % sodium hydride (2.6 g; 68.5 mmol) under 
nitrogen at room temperature, and the resultant mixture was 
stirred at the same temperature for 3 hours- Tetramethylene 
bromide (70.5 g; 0.327 mol) was added thereto, and the 
mixture was stirred for 3 hours- After completion of the 
reaction, the resultant mixture was poured into water and 
extracted with ethyl acetate. The organic layer was washed 
with water twice and with a saturated sodium chloride 
solution. The organic layer was dried over anhydrous 
magnesium sulfate, and the solvent and excessive tetra- 
methylene bromide were removed by evaporation to give N-(4- 
bromobutyl) cyclohexane-1 ,2-dicarboximide. IR v^^ 111 (cm -1 ): 
1770, 1700. 

In the same manner as in Reference Exmaple 5, 
there was obtained the following compound: 

N- (3-Chloropropyl) -4-cyclohexane-l ,2-dicarbox- 
imide, IR v Fi i m (cm -1 ): 1770, 1700. 

Reference Example 6 

A mixture of di (2-broraoethyl) amine hydrobromide 
(15.6 g; 0.05 mol), 3-aminobenzotrif luoride (24.2 g; 0.15 
mol) and methylethylketone (50 ml) was heated under reflux 
for 4 hours, and the resultant mixture was neutralized with 
a dilute sodium hydroxide solution and extracted with ether. 
The ethereal layer was washed with a saturated sodium 
chloride solution and dried over anhydrous magnesium 
sulfate. The solvent was removed under reduced pressure, 
and the residue was distilled to give N- (a, a, a-trif luoro- 

BNSDOCID: <EP 0109662A1_I_> 



- 15 - 



01 0956? 



mo 



-tolyl) piperazine. B.P., 130 - 140°C/0.3 mmHg. 
Reference Example 7 

To a solution of anhydrous piperazine (95 g ; l 
1) in ethanol (475 ml) , there was added 2-chloropyrimidine 
(22.9 g; 0.2 mol) , and the resultant mixture was stirred at 
room temperature for 3 hours. After completion of the reac- 
tion, a 5 % aqueous sodium hydroxide solution was added, 
followed by extraction with chloroform. The chloroform 
layer was washed thrice with water and dried over anhydrous 
magnesium sulfate. The solvent was removed under reduced V 
'pressure, and the residue, was distilled to give 1- (2- 
pyrimidinyl) piperazine. B.P,, 131 - 132°C/1.5 mmHg. 
Reference Example 8 

A mixture of 1- (2-pyrimidiny 1) piperazine (2 g, 
12.2 mmol) , acetone (2 ml), l-bromo-3-chloropropane (2.5 g; 
15.9 mmol) and a 25 % aqueous sodium hydroxide solution (1.9 
ml) was stirred at room temperature for 6 hours. After 
completion of the reaction, the resultant mixture was poured 
into water and extracted with ethyl acetate. The organic 
layer was washed with a saturated sodium chloride solution 
and dried over anhydrous magnesium sulfate. The solvent was 
removed under reduced pressure to give 1- (3-chloropropyl) - 
4-(2- Py rimidinyl) P i P era 2 ine. IRv^ m (cm" 1 ): 1595, 1550*, ; 
1500. 

In the same manner as in Reference Example 8, 
there were obtained the following compounds: 

1- (3-Chloropropyl) -A- (2-pyridyl) piperazine. 



BNSDOCID: <EP 0109562A1_I_> 



- 16 - 



01 09562 



ir v; 



Film 
max 



(cm -1 ) : 1590, 1480. 
1- (3-Chloropropyl) -4-phenylpiperazine, IR v' 



Film 
max 



(cm ) : 



1600, 1500. 



Reference Example 9 



A mixture of 4-chlorobutyronitrile (3.3 g; 0.032 



mol), 1- (2-pyrimidinyDpiperazine (3.3 g; 0.032 mol) , sodium 
carbonate (6.4 g; 0.0608 mol) and n-butanol (50 ml) was 
heated under reflux for 19 hours. After completion of the 
reaction, the resultant mixture was poured into water and 
extracted with ethyl acetate. The organic layer was washed 
with a saturated sodium chloride solution and dried over 
anhydrous magnesium sulfate. The solvent was removed under 
reduced pressure, and the residue was purified by silica gel 
chromatography to give 1- (3-cyanopropyl) -4- (2-pyrimidinyl) - 
piperazine. M.P., 56 - 57°C- 
Reference Example 10 

To a cold mixture of lithium aluminum hydride (2.0 
g; 5.26 mmol) and anhydrous ether (240 ml) kept at a 
.temperature of -54 °C, there was dropwise added a solution of 
1_ (3-cyanopropyl) -4- (2-pyrimidinyl) piperazine (8 g; 3.46 
mmol) in anhydrous ether (80 ml) , and the resultant mixture 
was kept at the same temperature as above for 1.5 hours, 
followed by dropwise addition of water (2 ml) , a 15 % 
aqueous potassium hydroxide solution (2 ml) and water (6 ml) 
in order. The reaction mixture was stirred at room temper- 
' -ature for 2 hours, subjected to filtration with celite and 
washed with chloroform. The filtrate was concentrated under 
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reduced pressure, and the residue was purified by silica gel 

chromatography to give 1- (4-aminobutyl) -4- (2-pyrimidinyl) - 

piperazine. IR v FlLm (cm -1 ): 3100 - 3600, 1580, 1540. 

max 

Example 1 

A mixture of cis-4-cyclohexene-l , 2-dicarboxylic 
anhydride (633 mg; 4.25 mmol) , 1- (4-aiainobutyl) -4- (2-pyrimi- 
dinyl) piperazine (1 g; 4.25 mmol) and n-butanol (10 ml) was 
heated under reflux for 6 hours. The solvent was removed 
under reduced pressure, and the residue was purified by 
silica gel chromatography to give an oily substance. The 
oily substance was treated with a mixture of 3 % hydrogen 
chloride in isopropanol, and the precipitate was re- 
crystallized from isopropanol to give N- [4- [4- (2-pyrimi- ■ 
dinyl) -l-piperazinylj-butyl] -4-cyclohexene-l , 2-dicarboximide 
hydrochloride. M.P., 177 - 179°C. 
Example 2 

To a solution of cyclohexane-1 , 2-dicarboximide 
(6.50 g) in anhydrous dimethylf ormamide (65 ml) , a 60 % 
mineral oil suspension of sodium hydride (1.60 g) was added 
.at room temperature while stirring, and the resultant 
mixture was continuously stirred for 30 minutes. A solution 
of 3- [4- (2-pyrimidinyl) piperazinyl] propyl chloride (11.30 g) 
in anhydrous dimethylf ormamide (30 ml) was dropwise added 
thereto, and the resultant mixture was stirred at room 
temperature for 4.5 hours. The solvent was removed under 
reduced pressure, and the residue was purified by chromato- 
graphy to give an oily substance, which was then treated 
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with hydrogen chloride to give N- [3-^4- (2-pyrimidinyl) -1- 
piperazinyl^propyl] cyclohexane-1 , 2-dicarboximide hydro- 
chloride. M.P., 180 - 182°C. 
Example 3 

A mixture of N- (4-bromobutyl) cyclohexane— 1,2-di- 
carboximide (10.00 g) , 1- (2-pyrimidyl) piperazine (4.75 g) , 
anhydrous potassium carbonate powder (8.00 g) and anhydrous 
dimethylformamide (100 ml) was stirred at 100 - 110°C for 9 
hours. The solvent was removed from the reaction mixture 
under reduced pressure, and the residue was purified by 
chromatography to give an oily substance, which was then 
treated with hydrogen chloride to give N- [4— { 4— (2— pyrimi— 
dinyl) -1-piperazinyl] butyl] cyclohexane-1, 2-dicarboximide 
hydrochloride. M.P. , 168 - 169°C. 

In the same manner as in any of Examples 1 to 3, 
there were obtained the following compounds : 

N- 4- (2-Pyrimidinyl) -1-piperazinyl] butyl] - 
cyclobutane-1, 2-dicarboximide hydrochloride, M.P., 212 - 
215 °C (decomp.); 

N- [4-^4- (2-Pyrimidinyl) -1-piperazinyl} butyl] -4- 
cyclohexene-1, 2-dicarboximide hydrochloride, M.P. 177 - 
179°C; 

N- [5-^4- (2-Pyrimidinyl) -1-piperazinyl] pentyl] - 
cyclohexane-1 , 2-dicarboximide hydrochloride, M.P., 180 - 
'182°C; 

N- [4- \ 4- (2-Pyrimidinyl) -1-piperaziny lj butyl] - 
cyclohexane-1, 2-dicarboximide hydrochloride, M.P. , 179 - 
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181°C; 

N- [3-f 4- (2-Pyrimidinyl) -l-piperazinyl}propyl] - 
cyclohexane-1 , 2-dicarboximide hydrochloride, M.P. 180 - 
182°C; 

N- [4-[ 4- (5-Fluoro-2-pyrimidinyl) -1-piperazinyl} - 
butyl] cyclohexane-1, 2-dicarboximide, M.P., 225 - 226. 5°C; 

N- [4—^4— (2-Pyridyl) -l-piperazinyl}butyl] cyclo- 
hexane-1 , 2-dicarboximide hydrochloride, M.P., 135 - 137°C; 

N- [4-[ 4- (3-Chloro-2-pyridyl) -1-piperazinyl} butyl] 
cyclohexane-1, 2-dicarboximide, M.P., 66 - 68°C; 

N- [4-{ 4- (5-Chloro-2-pyridyl) -1-piperazinyl} butyl] 
cyclohexane-1, 2-dicarboximide, M.P. 102 - 103°C; 

N- [4- (4-Phenyl-l-piperazinyl) butyl] cyclohexane- 
1 , 2-dicarboximide hydrochloride, M.P. , 229 - 230°C; 

N- [4-{ 4- (2-Methylphenyl) -1-piperazinyl) butyl] - 
cyclohexane-1 , 2-dicarboximide hydrochloride, M.P., 203°C 
(decomp . ) ; 

N- [4-|4- (2-Methoxyphenyl) -1-piperazinyl jbutyl] - 
cyclohexane-1, 2-dicarboximide hydrochloride, M.P., 197 - 
200°C; 

N- [4-j 4- (2-Chlorophenyl) -1-piperazinyl) butyl] - 
cyclohexane-1, 2-dicarboximide hydrochloride, M.P. , 178 - 
181°C; 

N-[4-j4- (3-Chlorophenyl) -1-piperazinyl] butyl] - 

cyclohexane-1 , 2-dicarboximide hydrochloride, M.P. , 187 - 
192°C; 

N- [4-{ 4- (3-Trif luoromethylphenyl) -1-piperazinyl} - 
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butyl] eye lohexane-1 , 2-dicarboximide hydrochloride, M.P. 178 
- 180°C; 

N- [4-^ 4- (4-Methylphenyl) -l-piperazinyl}butyl] - 
eye lohexane-1, 2-dicarboximide hydrochloride, M.P. , 234 - 
235 °C; 

N- [4-^ 4- (2-Pyrimidinyl) -1-homopiperazinylJ butyl] — 
cyclohexane-1 , 2-dicarboximide, IR v*^ lm (cm -1 ): 1760, 1695, 
1580; 

N- [4—^4— (2-Pyrimidinyl) -1— (2 , 5— dimethylpipera- 
zinyl} butyl] cyclohexane-1 , 2-dicarboximide , IR v ^ a ^ IR ( cm 1 ) i 
1770, 1700, 1585; 

N- [4- (4-Benzyl-l-piperazinyl) butyl] cyclohexane- 
1, 2-dicarboximide hydrochloride, M.P. , 253 - 255 °C; 

N- [4- (4-Diphenylmethyl-l-piperazinyl) butyl] cyclo- 
hexane-1 , 2-dicarboximide hydrochloride, M.P. 223 - 225°C; 

N- [4- (4-Adamantoyl— 1— piperazinyl) butyl] cyclo- 
hexane-1 , 2-dicarboximide hydrochloride, M.P. 270 - 272 °C; 

N- [4-| 4— (2-Furoyl) — 1— piperazinyl^ butyl] cyclo- 
hexane-1 , 2-dicarboximide hydrochloride, M.P. 199 - 200°C; 

N— [4-^4- (2 -Hydroxy ethyl) -1-piperazinylj butyl] - 
cyclohexane-1 , 2-dicarboximide hydrochloride, M.P., 250 — 
252°C; 

N— [4-£ 4- (2-Pyrimidinyl) -1-piperazinylj butyl] -1- 
cyclohexene-1 , 2-dicarboximide hydrochloride, M.P. , 194 - 
196°C; 

N— [4-£ 4- (2-Pyrimidinyl) -l-piperazinyl| butyl] -4- 
methyl-4-cyclohexene-l , 2-dicarboximide hydrochloride, M.P. , 
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164 - 165. 5°C; 

N- [4-{4- (2-Pyridyl)-l-piperazinyl^butyl] -4-methyl- 
4-cyclohexene-l , 2-dicarboximide hydrochloride, M.P. 122 °C 
(decomp. ) ; 

N-[4-^4- (2-Pyrimidinyl) -1-piperazinylj butyl] -4- 
methy Icy clohexane-1, 2-dicarboximide hydrochloride, M.P. , 156 
- 158°C; 

N- [4-{ 4- (2-Pyridyl) -1-piperazinyl} butyl] -4-methyl- 
cyclohexane-1 , 2-dicarboximide hydrochloride, M.P. , 125°C 
(decomp . ) ; 

N- [4-j 4- (2-Pyrimidinyl) -1-piperazinyl} butyl] -3 , 6- 
dimethylcyclohexane-1, 2-dicarboximide hydrochloride, M.P., 
137 °C (decomp.); 

N- [4-| 4- (2-Pyrimidinyl) -1-piperazinyl"} butyl] -4, 5- 
dimethyl-4-cyclohexene-l , 2-dicarboximide hydrochloride, 
M.P. , 209 - 211°C; 

N- [ 4-J 4- (2-Pyrimidinyl) -1-piperazinyl} butyl] -4,5- 
dimethylcyclohexane-1, 2-dicarboximide hydrochloride, M.P., 
225 - 227°C; 

N- [4-J 4- (2-Pyrimidinyl) -1-piperazinyl] butyl] -1,2- 
dimethylcyclohexane-1, 2-dicarboximide hydrochloride, M^P. , 
208 - 210 °C (decomp.); etc. 
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What is claimed is: 

1. A succinimide derivative of the formula: 




wherein A is straight or branched C 2 -C g alkylene or C 2 ~C 6 
alkenylene, B is straight or branched C 3 ~C 5 alkylene, D is 
straight or branched C 2 ~ C 3 alk Y lene ' E is straight or 

branched C„-C alkylene, R 1 and R 2 are each hydrogen or 

3 

Ci _C 4 alkyl, or they may form a single bond and R xs. a 
phenyl group optionally substituted with C 1 ~C 4 alkyl, C^-C^ 
alkoxy, halogen and/or trifluoromethyl, a 2-pyridyl group 
optionally substituted with halogen, a 2-pyrimidyl group 
optionally substituted with halogen, a group of the formula: 

-CHR 4 -^~^ (in which R 4 is hydrogen or phenyl) , a group of 

the formula: CO-R 5 (in which R 5 is adamantyl or furyl) or 
hydroxy (C 2 -C 4 ) alkyl, and an acid addition salt thereof. 

2. The succinimide derivative as claimed in claim 
1, which is a compound of the formula: 
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o 



R 



N-f-CH 2 -f 



-N 



n w 



N-R- 



wherein n is an integer of 3 to 5 and A, R 1 , R 2 an d R 3 are 
each as defined in claim 1, and an acid addition salt 
thereof. 



3. The succinimide derivative as claimed in claim 
1, which is a compound of the formula: 




CH 2 -^-N N-R" 



\ / 



wherein n is an integer of 3 to 5, R 6 , R 7 , r 8 and R 9 are 
each hydrogen or methyl, a full l ine accompanyig a broken 
line indicates a single or double bond and R 1 , R 2 

and R 3 are each as defined in claim 1, and an acid addition 
salt thereof. 



4. The succinimide derivative as claimed in claim 
1, which is a compound of the formula: 



BNSDOCID: <EP 0109S62A1_I_> 



- 24 - 



01 09562 



o 




wherein n is in integer of 3 to 5 , R is hydrogen or methyl 
and R 10 is a phenyl group optionally substituted with C 1 ~C 4 
alkyl, C x -C 4 alkoxy, halogen and/ or trif luoromethyl, a 
2-pyridiyl group optionally substituted with halogen or a 
2-pyrimidyl group optionally substituted halogen, and an 
acid addition salt thereof. 

5 . A process for preparing the succinimide 
derivative as claimed in claim 1, which comprises (a) 
reacting an acid anhydride of the formula: 




wherein A, R and R are each as defined in claim 1 with a 
reagent of the formula: 
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H 2 N-B-N 



^ 3 

N N-R 



wherein B, D, E and -R are each as defined in claim 1; (b) 
reacting an imide of the formula: 




1 2 

wherein A, R and R are each as defined in claim 1 with a 
reagent of the formula: 

^ 3 
X-B-N N-R J 



wherein B, D f E and R are each as defined above and X is a 
leaving group; or (c) reacting a substituted imine of the 
formula: 




N-B-X 




2 O 
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1 2 

wherein A, B, R , R and X are each as defined above with a 
reagent, of the formula: 

^ 3 
HN N-R J 

3 

wherein D, E and R are each as defined above. 

6- A pharmaceutical composition which comprises 
as an active ingredient a pharmaceutically effective amount 
of at least one of the compounds claimed in claim- 1 and at 
least one pharmaceutically acceptable inert carrier or 
diluent. 

7. Use of the compound according to claim 1 as an 
anti-anxiety drug or an anti-allergic drug. 
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